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(54) DISPLAY 

(57) A first indicator has a display board, a pointer to 
point the display board, a light source to subject the dis- 
play board to transmitted illumination, and pointer driv- 
ing means to drive the pointer. A housing stores the first 
indicator, a second indicator formed of a first light emit- 
ting type indicator, and a third indicator formed of a sec- 
ond light emitting type indicator. The viewer sees the 
second indicator reflected upon a semi-transmitting 
reflection board, the third indicator through the semi- 
transmitting refection board, and the first indicator not 
through the semi-transmitting reflection board. 
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Description 

1 . Field of the Invention 



[0001] The present invention relates to a display 
device including a plurality of indicators. 

2. Background Art 

[0002] As shown in Fig. 4, there is a display device 
for vehicle which stores in a housing 1 , indicating instru- 
ments 2 (indicators) such as a speedometer and a 
tachometer, and a light emitting type indicator 3 (indica- 
tor) such as a fluorescent character display tube. The 
display board 4 for the indicating instruments 2 has a 
light shielding portion printed in black for example 
except for an indicator portion (scales and numbers) in 
a translucent substrate, and a pointer 5 points a scale to 
indicate the speed of a vehicle or the engine speed. A 
light source 6 such as a bulb is provided at the back of 
the display board 4, and the light source 6 is directed to 
the indicator portion in tne display board 4 for transmit- 
ted illumination. A light source such as an LED (Light 
Emitting Diode) is provided at the base of the pointer 5 
and a pointing portion 5a emits light. There is a semi- 
transmitting cover 7 in the front of the housing 1 to pro- 
tect the indicators 2 and 3. There is a semi-transmitting 
reflection board 8 between the indicating instrument 2 
and the cover 7, and the indication light L of the light 
emitting type indicator 3 is reflected upon the semi- 
transmittmg reflection board 8 to reach the viewer. The 
light emitting type indicator 3 indicates the time in 
numerical digits, and the viewer can see the virtual 
image 9 of the time indication with the eye at a distance 
approximately the same as that to the display board 4. 
Note however that since the transmittance of the semi- 
transmitting reflection board 8 is about 50%, and the 
transmittance of the cover 7 is about 20%, the indicating 
instruments 2 looks dim. More specifically, the light of 
the indicating instruments 2 (the light of the pointing 
portion 5a and the indicator portion at the display board 
4) is reduced to about 10% as it is transmitted through 
the semi-transmitting reflection board 8 and the cover 7. 
[0003] According to the present invention, a display 
device capable of indicating a virtual image and pre- 
venting the brightness of the indicators (indicating 
instruments) from being extremely lowered is provided. 

Disclosure of the Invention 

[0004] An indicatinc instrument (first indicator 15) 
includes a display board 21, a pointer 24 to point the 
display board 21 , a light source 22 to subject the display 
board 21 to transmitted illumination, and pointer driving 
means 25 to drive the pointer 24. A housing 10 stores 
the first indicator 15, a second indicator 17 formed of a 
first light emitting type indicator, and a third indicator 16 
formed of a second light emitting type indicator. 



[0005] First indication light L1 projected by the sec- 
ond indicator 17 is reflected upon a semi-transmitting 
reflection board 20 to reach the viewer. Second indica- 
tion light L2 projected by the third indicator 16 is trans- 

5 mined through the semi-transmitting reflection board 20 
to reach the viewer. Light by the first indicator 15 
reaches the viewer without being transmitted through 
the semi-transmitting reflection board 20. In other 
words the display device has such a structure that the 

10 viewer views the second indicator 1 7 reflected upon the 
semi-transmitting reflection board 20, the third indicator 
16 through the semi-transmitting reflection board 20, 
and the first indicator 15 not through the semi-transmit- 
ting reflection board 20. 
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Brief Description of the Drawings 
[0006] 

Fig. 1 is a cross sectional view of a display device 
according to an embodiment of the present inven- 
tion; 

Fig. 2 is a front view of the embodiment; 
Fig. 3 is another front view of the embodiment; and 
Fig. 4 is an exploded perspective view of a conven- 
tional display device. 

Best Mode for Carrying Out the Invention 



30 [0007] One embodiment of the present invention 
applied to a display device for vehicle will be now 
described in conjunction with the accompanying draw- 
ings. 

[0008] Reference numeral 10 represents a housing 

35 having a front side housing portion 1 1 , a rear side hous- 
ing portion 12, a rear side cover 13 and an upper side 
cover 14. The housing 10 stores four indicating instru- 
ments 15 (first indicators), i.e., a speedometer 15a, a 
fuel meter 15b, a water temperature meter 15c, and a 

40 tachometer 1 5d. The speedometer 1 5a and the tachom- 
eter 15d are larger than the fuel meter 15b and the 
water temperature meter 15c, and the fuel meter 15b 
and the water temperature meter 15c are provided 
between the speedometer 15a and the tachometer 15d. 

45 [0009] The housing 1 0 stores a liquid crystal indica- 
tor 16 (third indicator) and a fluorescent character dis- 
play tube 17 (second indicator) is provided above the 
fuel meter 15b and the water temperature meter 15c. 
The fluorescent character display tube 17 is connected 

so to a circuit board 1 8. The upper side cover 1 4 is secured 
by screws to the front side housing portion 11 so as to 
cover and protect the fluorescent character display tube 
1 7 and the circuit board 1 8. The front side housing por- 
tion 1 1 has an opening 1 9 at a position opposing the flu- 

55 orescent character display tube 1 7, and indication light 
L1 by the fluorescent character display tube 17 is trans- 
mitted through the opening 1 9 and projected upon a half 
mirror which will be described later. The front side nous- 
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ing portion 11 has a light shielding wall 1 1 a between the 
indicating Instruments 15 and the liquid crystal indicator 
16. 

[0010] Reference numeral 20 represents the half 
mirror (semi-transmitting reflection board), and the half 
mirror 20 is slanted and held between the front side 
housing portion 11 and the rear side housing portion 12. 
The transmittance of the half mirror 20 is about 50%. 
Indication light L2 by the liquid crystal indicator 16 is 
transmitted through the half mirror 20 and reaches the 
viewer. Meanwhile, the indication light L1 by the fluores- 
cent character display tube 1 7 is reflected upon the half 
mirror 20 and reaches the viewer. The rear side cover 
13 is engaged to the front side housing portion 1 1 and 
the rear side housing portion 12 by engaging pawls to 
prevent dust from coming into the housing 10. 
[0011] The indicating instruments 15 have a char- 
acter board 21 (display board), a cold cathode tube 22 
(light source), an optical guiding member 23 : a pointer 
24, a stepping motor 25 (pointer driving means) and a 
circuit board 26. The character board 21 is produced by 
printing a substrate of translucent resin such as polycar- 
bonate in black except for scales (indicator portion 27). 
The cold cathode tube 22 and optical guiding member 
23 are provided at the back of the character board 21, , 
and the indicator portion 27 is subjected to transmitted 
illumination by the light from the cold cathode tube 22. 
The pointer 24 is pivoted by the stepping motor 25 to 
point the indicator portion 27 in the character board 21 . 
The light from the cold cathode tube 22 is guided by the : 
optical guiding member 23 into the pointer 24, and the 
pointing portion 28 of the pointer 24 is illuminated. 
[001 2] The liquid crystal indicator 1 6 includes a TFT 
(Thin Film Transistor) type liquid crystal display element 
having an arrangement of a number of pixels, and a light 3 
source illuminating the liquid crystal display element 
from the back side and indicates navigation information 
or the like. The fluorescent character display tube 1 7 
has a plurality of light emitting segments to indicate the 
time. The liquid crystal indicator 16 is normally in a non- 4c 
indication state, and the time is indicated in a virtual 
image by the fluorescent character display tube 1 7 (see 
Fig. 2). The user may switch the indication with the 
operation switch to turn off the fluorescent character 
display tube 1 7 and indicate the route guiding informa- 45 
tion by the liquid crystal indicator 1 6 (see Fig. 3). 
[0013] Reference numeral 29 represents a protec- 
tion cover (cover) which is engaged to the front side of 
the front side housing portion 11 by an engaging pawl. 
The protection cover 29 is formed of a frame member so 
30, a first see-through plate 31 (first see-through por- 
tion) and a second see-through plate 32 (second see- 
through portion). The frame member 30 has first and 
second openings 33 and 34 at the positions corre- 
sponding to the indicating instruments 15 and the liquid 55 
crystal indicator 16, respectively. The first and second 
openings 33 and 34 are attached with the first and sec- 
ond see-through plates 31 and 32, respectively by weld- 
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resin such as polypropylene, while the first and second 
see-through plates 31 and 32 are formed of translucent 
5 resin such as polycarbonate. The first and second see- 
through plates 31 and 32 have a transmittance of about 
20%. The first and second see-through plates 31 and 32 
are in a curved shape and raised on the side of the liq- 
uid crystal indicator 16 
w [0015] The first indication light L1 projected by the 
fluorescent character display tube 17 is reflected by the 
half mirror 20, passed through the second see-through 
plate 32 and let out from the housing 10. The second 
indication light L2 projected by the liquid crystal indica- 
15 tor 16 is passed through the half mirror 20 and the sec- 
ond see-through plate 32 and let out from the housing 
" 10. Light from the indicating instruments 15 is passed 
through the first see-through plate 31 without being 
transmitted through the half mirror 20 and let out from 
20 the housing 10. 

[0016] That is the viewer sees the fluorescent char- 
acter display tube 17 reflected upon the semi-rransmit- 
ting reflection board 20 through the second see-through 
plate 32. The viewer also sees the liquid crystal indica- 
25 tor 1 6 through the second see-through plate 32 and the 
semi-transmitting board 20. The viewer also sees the 
indicating instrument 15 through the first see-through 
plate 31 not through the semi-transmitting reflection 
board 20. 

io [0017] Light from the indicating instruments 15 
(light from the pointing portion 23 and the indicator por- 
tion at the display board 21) is not passed through the 
half mirror 20, and therefore will not be reduced by the 
half mirror 20, sc that the light may be viewed with 20% 

5 of the emitted light brightness (about twice that of the 
conventional device). 

[0018] The protection cover 29 is formed of the 
frame member 30, the first and second see-through 
plates 31 and 32, and therefore the transmittance of the 
> first and second see-through plates 31 and 32 may be 
selected as desired so that the brightness of the indicat- 
ing instruments 1 5 and the fluorescent character display 
tube 1 7 may be well balanced. More specifically, the 
brightness of the indicating instruments 15 is about 
twice that of the conventional device, and the time indi- 
cation by the fluorescent character display tube 1 7 looks 
relatively dark. Therefore, desirably, the transmittance 
of the first see-through plate 31 (first transmittance) for 
example is set to about 20%, and the transmittance of 
the second see-through plate 32 (second transmit- 
tance) is set to about 30%, so that the brightness of the 
indicating instruments 15 and the liquid crystal indicator 
16 may be balanced well. 

[0019] It should be noted that the embodiment 
includes the indicating instruments 15 (first indicators), 
the fluorescent character display tube 17 (second indi- 
cator) and the liquid crystal indicator 16 (third indicator), 
but the third indicator may be omitted. The display 
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device may include the indicating instruments 15 (first 
indicators) and the fluorescent character display tube 
1 7 (second indicator) and the reflection board may be a 
total reflection mirror. 

[0020] In addition, the pointer driving means 
according to the present embodiment is the stepping 
motor 25, but cross coil type movement for example 
may be employed. The protection cover 29 is produced 
by attaching the first and second see-through plates 31 
and 32 to the frame member 30 by welding, but the pro- 
tection cover may be produced by integrally forming the 
opaque portion and the first and second see-through 
portions. The first indicators are the indicating instru- 
ments 15 according to the present embodiment, but the 
indicators may have a light source such as a light emit- 
ting diode and a bulb at the back of a display board for 
remaining fuel warning, seatbelt warning or the like. 

Industrial Applicability 

[0021] The present invention may be applied to a 
display device indicating a virtual image, particularly 
preferably applied to a display device for vehicle. 

Claims 



1. A display device projecting indication light upon a 
reflection board to indicate a virtual image, com- 
prising: 

a first indicator having a display board and a 

light source to subject said display board to 

transmitted illumination; 

a second indicator having a light emitting type 

indicator to project said indication light; 

said reflection board to reflect said indication 

light; and 

a housing storing said first and second indica- 
tors and said reflection board. 

2. A display device, comprising, 

a first indicator having a display board and a 

light source to subject said display board to 

transmitted illumination; 

a second indicator having a light emitting type 

indicator to project indication light; 

a reflection board to reflect said indication light; 

and 

a housing to store said first and second indica- 
tors and said reflection board, 
said indication light being reflected by said 
reflection board to reach the viewer, light from 
said first indicator reaching the viewer without 
being passed through said reflection board. 

3. A display device, comprising: 



a first indicator having a display board and a 
Sight source to subject said display board to 
transmitted illumination; 
a second indicator having a first light emitting 

5 type indicator to project first indication light; 

a third indicator having a second light emitting 
type indicator to project second indication light; 
a semi-transmitting reflection board to reflect 
said first indication light and transmit said sec- 

w ond indication light; and 

a housing to store said first, second and third 
indicators and said semi-transmitting reflection 
board. 

15 A. A display device, comprising: 

a first indicator having a display board and a 
light source to subject said display board to 
transmitted illumination; 
20 a second indicator having a first light emitting 

type indicator to project first indication light; 
a third indicator having a second light emitting 
type indicator to project second indication light; 
a semi-transmitting reflection board to reflect 
25 said first indication light and transmit said sec- 

ond indication light; and 
a housing to store said first, second and third 
indicators and said semi-transmitting reflection 
board, 

3 o said first indication light being reflected by said 

semi-transmitting reflection board to reach the 
viewer, said second indication light being 
passed through said semi-transmitting reflec- 
tion board to reach the viewer, light from said 
35 first indicator reaching the viewer without being 

passed through said semi-transmitting reflec- 
tion board. 

5. The indication device according to any of claims 1 
40 to 4, wherein 

said housing has a light shielding wall provided 
between said first and second indicators. 



45 6. 
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The display device according to any of claims 1 to 

5, wherein 

said first indicator is an indicating instrument 
including a pointer to point said display board 
and pointer driving means to drive said pointer. 

The display device according to any of claims 1 to 

6, further comprising: 

a first see-through portion provided at a posi- 
tion corresponding to said first indicator and 
having a first transmittance; 
a second see-through portion provided at a 
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position corresponding to said second indicator 
and having a second transmittance; and 
a cover provided at said "housing. 

5 

to 

15 
20 
25 
30 
35 
40 
45 
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Fig. 4 
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